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(54) ELASTOMER AND PREPARATION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a novel elastomer having mutually contradictory 
properties such as a good moldability, and rubber elasticity and long-term stability both 
comparable to those of a vulcanized rubber over a wide temp, region ranging from a low 
temp, to a high temp. 

SOLUTION: A blend of (a) an ethylene/a-olefin/nonconjugated diene copolymer rubber contg. 
hydrolyzable silane groups, (b) a thermoplastic styrene elastomer contg. hydrolyzable silane 
groups, (c) a rubber crosslinking agent and (d) a rubber crosslinking catalyst is kneaded to 
selectively crosslink the component (a). Thereafter, (e) a silanol condensation catalyst is 
added to the resultant kneaded mass, which is further kneaded and then formed, followed by 
crosslinking the components (a) and (b) with water. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has flexibility, a mechanical characteristic, etc. which were 
stabilized over the long period of time, and relates to the alternate material of vulcanized rubber which 
demonstrates the rubber elasticity excellent in the large temperature requirement from an elevated 
temperature to low temperature. 
[0002] 

[Description of the Prior Art] It is a rubber elasticity ingredient, and a vulcanization process is not 
needed in recent years, but the thermoplastic elastomer which has the same fabrication nature as 
thermoplastics is used in fields, such as autoparts, household-electric-appliances components, wire 
covering material, medical components, miscellaneous goods, and footwear. There are a thing of the 
class which contains the hard segment and the soft segment by turns in a copolymer chain as a typical 
example of the structure of thermoplastic elastomer as indicated by JP,6 1-34050, A, and a thing of using 
thermal reaction nature alkylphenol resin for the thermoplastic blend with the monoolefin copolymer 
rubber and polyolefin resin which carried out partial bridge formation using organic peroxide which is 
indicated by JP,53-21021,B, and the above-mentioned blend system currently further indicated by 
JP,5 8-46138,B as a cross linking agent. 

[0003] Moreover, the technique of using the ORGANO siloxane compound instead of alkylphenol resin 
as a cross linking agent is proposed by U.S. Pat. No. 4803244. However, all, since it was still inadequate 
compared with vulcanized rubber, the compression recoverability in the large temperature requirement 
from an elevated temperature to low temperature was not able to use these for a member like the weather 
strip for automobiles, or a dust boot for which especially rubber elasticity is needed. 
[0004] Because, in the case of the elastomer using the physical bridge formation which makes a hard 
segment a restricted phase like JP,61-34050,A, it is difficult for compression recoverability to fall in the 
temperature region more than the softening temperature of a hard segment, and to give about the same 
rubber elasticity as vulcanized rubber. Moreover, like JP,53-21021,B, JP,58-46138,B, and U.S. Pat. No. 
4803244, when the partial bridge formation by organic peroxide, bridge formation by phenol resin, and 
bridge formation by the ORGANO siloxane are used as the bridge formation approach of a rubber 
component with the thermoplastic blend with a rubber component and a resinous principle, since a 
matrix is all thermoplastics, compression recoverability falls in the temperature region more than 
softening temperature. 

[0005] Moreover, although there are many cases where crystalline polymer is used for the matrix as a 
commercial item, these are difficult to give about the same compression recovery factor as vulcanized 
rubber in the temperature region below the glass transition point of matrix resin. Thus, in the present 
condition, the elastomer which has about the same good fabrication nature as thermoplastics is not yet 
proposed, having about the same good rubber elasticity as vulcanized rubber over the large temperature 
region from an elevated temperature to low temperature 
[0006] 
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[Problem(s) to be Solved by the Invention] With the conventional thermoplastic-elastomer constituent, 
this invention having about the same rubber elasticity and long term stability as vulcanized rubber over 
the large temperature region from the difficult elevated temperature to low temperature, it is made in 
order to reconcile the opposite property of giving good fabrication nature. 

[0007] The result of having advanced examination variously, having about the same rubber elasticity 
and long term stability as vulcanized rubber in order to attain this difficult technical problem that it also 
has good fabrication nature, The styrene thermoplastic elastomer which carried out the graft of the 
hydrolysis nature silane to the sea component beforehand, By kneading the compound of these, the cross 
linking agent of rubber, and the bridge formation catalyst of rubber, and making an island component 
construct a bridge alternatively using the ethylene-alpha olefin-disjugate diene interpolymer rubber 
which carried out the graft of the hydrolysis nature silane to the island component beforehand After 
obtaining rubber elasticity, having fabrication nature, it found out that a sea component and an island 
component could be attained and a technical problem could be attained by carrying out water bridge 
formation also of the interface of a sea component and an island component further by performing 
processing under a steam etc. further. 
[0008] 

[Means for Solving the Problem] Namely, the ethylene-alpha olefin-disjugate diene interpolymer rubber 
in which this invention contains a hydrolysis nature silane (a), The styrene thermoplastic elastomer 
containing a hydrolysis nature silane (b), After making (a) construct a bridge alternatively by kneading 
the compound of a rubber cross linking agent (c) and a rubber bridge formation catalyst (d), a silanol 
condensation catalyst (e) is added. It is related with the elastomer characterized by kneading furthermore 
and carrying out water bridge formation of (a) and the (b) after size enlargement, and its manufacture 
approach. 
[0009] 

[Embodiment of the Invention] The ethylene-alpha olefin-disjugate diene interpolymer rubber (a) 
containing the hydrolysis nature silane used by this invention makes an organic partial saturation silane 
and an uncombined radical generating agent add and come to react to ethylene-propylene-ethylidene 
norbornene copolymer rubber, ethylene-alpha olefin-disjugate diene interpolymer rubber consists of 
ethylene, an alpha olefin, and nonconjugated diene, and, as for the alpha olefin, the thing of carbon 
numbers 3-15 is suitable. Nonconjugated diene can use a dicyclopentadiene, 1, 4-hexadiene, ethylidene 
norbornene, methylene norbornene, etc. In this invention, the propylene fits the alpha olefin from the 
ease of acquisition, and a viewpoint of shock-proof amelioration, therefore EPDM is suitable. As for the 
ethylene / alpha olefin ratio of copolymer rubber, 60 / 40 - 80/20 are suitable suitable for 50 / 50 - 90/10, 
and a pan at a weight ratio, the Mooney viscosity of rubber used here, and ML 1+4 (125 degrees C) ~ 
1 0- 1 20 - it is 40- 1 00 preferably. 

[0010] This Mooney viscosity has been the molecular weight of rubber, and the index of a working 
characteristic. Here, a rubber's less than ten own Mooney viscosity thing has the inclination to mean that 
rubber molecular weight is very small, for the molecular weight of bridge formation rubber to become 
small, and for a compression set to become large. On the contrary, the thing exceeding 120 carries out 
melting kneading (oil exhibition) of the paraffin series oil to (a) beforehand, although fabrication nature 
gets worse remarkably, and what adjusted apparent Mooney viscosity to 120 or less is marketed. 
Moreover, although the iodine number of rubber has been a reactant index, and high activity is meant so 
that a value is large, by the rubber species used by this invention, the high active species of 10-30, 
especially 15-30 is desirable. 

[001 1] Moreover, if possible, the organic partial saturation silane used in order to carry out the graft of 
the ethylene-alpha olefin-disjugate diene interpolymer rubber (a) is graft-ized by base resin with the 
point between base resin constructing a bridge. As an organic partial saturation silane, the compound 
which can express with general formula RR'SiY2 (the organic radical and R' to which R may hydrolyze 
a univalent olefin unsaturated hydrocarbon radical and Y are the same as an aliphatic series partial 
saturation hydrocarbon group or Y) is used. R' is the same as that of Y, and it is suitable to use the 
organic silane which can be expressed with a general formula RSiY3, for example, vinyltrimetoxy silane, 
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vinyltriethoxysilane, BINIRUTORI butoxysilane, allyl compound trimethoxysilane, allyl compound 
triethoxy silane, etc. are raised, as these additions -- the base resin 100 weight section » receiving — 1 - 5 
weight section — it is 1 - 2 weight section preferably. Moreover, an uncombined radical generating agent 
is used as an initiator of a silane graft- ized reaction. 

[0012] Various organic peroxide with a polymerization initiation operation strong [ the uncombined 
radical generating agent used in this invention ] is used, these additions — the base resin 100 weight 
section — receiving — the 0.01 - 0.5 weight section - it is the 0.05 - 0.2 weight section preferably. For 
acquiring the above (a), specified quantity mixing of the above-mentioned base resin, an organic partial 
saturation silane, and the uncombined radical generating agent is carried out, and it is easily obtained by 
carrying out melting kneading. Moreover, what mixed the usual ethylene-alpha olefin-disjugate diene 
interpolymer rubber which does not contain a silane radical is not different from (a), and is used for (a). 
[0013] Next, at the fabrication process, the styrene thermoplastic elastomer (b) containing the hydrolysis 
nature silane used for this invention has thermoplasticity, and has the work which gives about the same 
thermal resistance as vulcanized rubber by carrying out water bridge formation after size enlargement, 
(b) The styrene thermoplastic elastomer which is base resin of a component means what consists of the 
copolymer or its water garnish of a vinyl aromatic compound and a conjugated diene compound. Since 
each block of the component has microfacies isolation construction when the block copolymer which 
consists of a polymer block which makes a subject especially at least one vinyl aromatic compound as 
base resin, and a polymer block which makes a subject at least one conjugated diene compound, or its 
water garnish is used, in ordinary temperature, it excels in the deformation recovery factor at the time of 
compression, so that itself is used as thermoplastic elastomer, even if it does not give water bridge 
formation. Moreover, if water bridge formation is given, the deformation recovery factor which was 
considerably excellent also in the elevated temperature can be held. And compatibility with the resin of 
versatility [ use / as a compatibilizer ] is also good. Therefore, since high distribution of the rubber 
which is an island component can be attained and the sea component itself excels [ elastomer / which is 
obtained ] in the deformation recovery factor at the time of compression further, the rubber elasticity 
more than a vulcanized-rubber EQC can be given by making (b) construct a bridge. 
[0014] Furthermore, the direction which used the water garnish is in the inclination weatherability and 
whose thermal resistance improve. If possible, the organic partial saturation silane used in order to make 
base resin graft-ize in (b) is graft-ized by base resin with the point between base resin constructing a 
bridge. As an organic partial saturation silane, the compound which can express with general formula 
RR'SiY2 (the organic radical and R' to which R may hydrolyze a univalent olefin unsaturated 
hydrocarbon radical and Y are the same as an aliphatic series partial saturation hydrocarbon group or Y) 
is used. R is the same as that of Y, and it is suitable to use the organic silane which can be expressed 
with a general formula RSiY3, for example, vinyltrimetoxy silane, vinyltriethoxy silane, BINIRUTORI 
butoxysilane, allyl compound trimethoxysilane, allyl compound triethoxysilane, etc. are raised, as these 
additions ~ the base resin 100 weight section ~ receiving — 1 - 5 weight section ~ it is the 1.5 - 2.5 
weight section preferably. When sufficient graft-ization does not take place and it exceeds 5 weight 
sections with it being under 1 weight section, there is an inclination for about [ not being economical ] 
or fabrication nature to fall. Moreover, an uncombined radical generating agent is used as an initiator of 
a silane graft-ized reaction. 

[0015] Various organic peroxide with a polymerization initiation operation strong [ the uncombined 
radical generating agent used in this invention ] is used, these additions — the base resin 100 weight 
section ~ receiving - the 0.01 - 0.5 weight section - it is the 0.05 - 0.2 weight section preferably. When 
silane graft-ized reaction sufficient in under the 0.01 weight section does not advance and it exceeds the 
0.5 weight section, it is in the inclination for extrusion nature to fall and for a moldings appearance to 
worsen. For obtaining (b), specified quantity mixing of the above-mentioned base resin, an organic 
partial saturation silane, and the uncombined radical generating agent is carried out, and it is easily 
obtained by carrying out melting kneading, (a) a pair -- the combination weight ratio of (b) » 50:50- 
90:10 - it is 50:50-85:15 preferably. In the case where the ratio of (a) is 90 or more, the workability of 
the constituent before water bridge formation worsens. 
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[0016] Next, the cross linking agent (c) of rubber used by this invention and a rubber bridge formation 
catalyst (d) construct a bridge in a rubber component, and they are added in order to make rubber 
elasticity discover and to make a viaduct consistency form. Here, the bridge formation catalyst means 
the thing of the catalyst used in order that a cross linking agent may cause crosslinking reaction, or a 
bridge formation assistant which helps crosslinking reaction. By using a bridge formation catalyst, a 
cross linking agent can cause crosslinking reaction at a practical rate. There is no limit about a rubber 
cross linking agent (c) and especially a rubber bridge formation catalyst (d), and it can choose out of the 
vulcanizing agent slack compound of usual diene content rubber, and a constituent. Maintaining 
workability, in order to make high rubber elasticity discover, the rubber cross linking agent (c) and 
rubber bridge formation catalyst (d) which can choose only a rubber component are desirable. 
Specifically, the case where phenol system hardenability resin and a rubber bridge formation catalyst (d) 
is [ the ORGANO siloxane system cross linking agent and rubber bridge formation catalyst (d) to which 
a rubber cross linking agent (c) has two or more SiH radicals in intramolecular / the combination or the 
rubber cross linking agent (c) of metal halide ] organic peroxide for the combination or the rubber cross 
linking agent (c) of a hydro silanizing catalyst is mentioned. 

[0017] That is, the rubber cross linking agents (c) of the 1st combination are the organic ORGANO 
siloxane compounds with two or more SiH radicals. This cross-linking method uses the alternative 
addition reaction (hydro silanizing) to the unsaturated hydrocarbon in the rubber component of a SiH 
radical. Since adding to the rubber more than dyad is a requirement in order to be able to become a cross 
linking agent, it is necessary to have two or more SiH radicals in a molecule, the concrete example of a 
compound is shown below — as — annular polysiloxanes (I) and a line — a compound with the structure 
of polysiloxanes (II) and tetrahedron siloxanes (III) is typical, moreover, the compound guided from this 
compound — and ~ or a polymer may be used. 
[0018] Annular polysiloxanes (I) 
[Formula 1] 



R 



( S i O ) ■ 



R 



[0019] a line - polysiloxanes (II) 

[Formula 2] 

R R r 



R - S i O -(SiO)n-Si-R 
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[0020] Tetrahedron siloxanes (III) 
[Formula 3] 



Si-[OSiR]4 



R 



h 



g 



eg b 



eb eg e e 



Page 5 of 11 



[0021] (The silicon atom whose at least one R which the integer of 3-30 and n are hydrogen, an alkyl 

group, an alkoxy group, an aryl group, or an aryloxy group for the integers from 0 to 400 and R, and m 

has combined with the silicon atom is hydrogen exists in [ two or more ] a molecule.) 

The organic ORGANO siloxane with the above structures can perform alternative bridge formation to 

rubber. 

[0022] the catalyst for which the rubber bridge formation catalyst (d) of the 1st combination promotes a 
hydro silanizing catalyst, i.e., a hydro silanizing reaction, - it is -- the example of representation -- the [, 
such as palladium, a rhodium, and platinum, ] -- VIII group transition metals or those compounds, and a 
complex are mentioned. The most general catalyst, then dichlorobis (acetonitrile) palladium (II), a 
chloro tris (triphenyl phosphine) rhodium (I), chloroplatinic acid, etc. are famous. When the rubber cross 
linking agent (c) of the 2nd combination is explained in more detail, a fundamental component is phenol 
resin which is based on the condensation of the permutation phenol or the non-permuted phenol in an 
alkaline medium which can be set, and an aldehyde, or is manufactured by the condensation of 
bifunctional phenol dialcohol. Metal halide [ like ferric chloride and tin chloride ] whose example of the 
rubber bridge formation catalyst in the 2nd combination (d) is is used suitably. 
[0023] The 3rd rubber cross linking agent (c) has dialkyl peroxide which is the organic peroxide 
compound which has -OO-association in the molecular structure with the derivative of a hydrogen 
peroxide (HOOH), and has the structure expression of ROOR. Specifically, dicumyl peroxide, JI t-butyl 
peroxide, etc. are used. 

[0024] Moreover, in order to high-distribute more a rubber cross linking agent (c) and a rubber bridge 
formation catalyst (d), it is desirable to use the thing which made one or more sorts chosen from a liquid 
component and a solid-state component dissolve or support these additives. It is made to dissolve in a 
concrete approach, then a concrete acetone, and a solvent like isopropanol, or there is technique which 
an inorganic filler like a silica is made to support with the condition of having melted to the direct or 
alcoholic solvent. Although especially the solvent used here is not limited, it is required to be inactive 
comparatively to the crosslinking reaction of rubber. The example of a solvent kind then a hydrocarbon 
system, an alcoholic system, a ketone system, an ester system, etc. are mentioned. Especially a limit 
does not have the concentration of the solution which should be prepared. Moreover, the inorganic filler 
needs to have the adsorption capacity force, and can illustrate carbon black, talc, a mica, a barium 
sulfate, a natural silicic acid, a synthetic silicic acid (white carbon), titanium oxide, etc. The method of 
preparation of a support catalyst can use a well-known approach. 

[0025] The silane compound which is a sea component here under existence of the styrene thermoplastic 
elastomer which carried out the graft With the thermoplastic-elastomer constituent which the ethylene- 
alpha olefin-disjugate diene interpolymer rubber which carried out the graft of the silane compound 
which is an island component is made to construct a bridge dynamically, and is obtained Reflux of the 
elastomer lg of this invention is carried out with a Soxhlet extractor for 10 hours using an ebullition 
xylene. The gel content shown by the percentage of insoluble matter dry weight (g))/(weight of a 
component contained in lg of constituents (g)) which filtered the residue at the wire gauze of 80 meshes, 
and remained to (mesh up At least 30%, It is characterized by constructing a bridge so that it may 
become 50% or more (however, insoluble elements, such as inorganic packing, are not included in this) 
preferably, and performing this bridge formation during melting kneading of an elastomer. 
[0026] in order to obtain such an elastomer - the loadings of a rubber cross linking agent (c) - the 
ethylene-alpha-olefin-disjugate-diene-interpolymer-rubber (a) 100 weight section receiving - 0.5 - 30 
weight section - it can choose suitably [ it is desirable and ] out of 1 - 20 weight section, and the gel 
content can be adjusted. Moreover, the addition of a rubber bridge formation catalyst (d) can be added 
according to the class of cross linking agent. That is, the addition of (d) at the time of using the 
ORGANO siloxane system cross linking agent which has two or more SiH radicals in intramolecular 
can adopt 0.001 - 2 weight section as (d) suitably to the rubber component 100 weight section. When 
phenol system hardening resin is used for (c), the addition of (d) can adopt 0.1-5 weight section 
suitably to the rubber component 100 weight section. When organic peroxide is used for (c), an addition 
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can adopt 0.1-5 weight section suitably to the rubber component 100 weight section. 
[0027] In any case, these cross linking agents (c) and a bridge formation catalyst (d) tend to become the 
foreign matter of about [ that there is almost no increasing effectiveness ] or a final product, when there 
is an inclination for a reaction rate to become slow and for the time amount from which sufficient bridge 
formation arises to become long in the case of under a lower limit and a upper limit is exceeded. 
[0028] As an example of a silanol condensation catalyst (e) 5 organometallic compounds, such as a 
dibutyl tin JIRAURI rate, the 1st tin of an acetic acid, dibutyl tin diacetate, dibutyltin dioctoate, 
naphthenic-acid lead, the zinc caprylate, naphthenic-acid cobalt, titaniumbutylate ester, lead stearate, 
zinc stearate, cadmium stearate, barium stearate, and calcium stearate, are raised, these additions » (a) 
100 weight section -- receiving -- 0.001 - 3 weight section -- it is 0.005 - 1 weight section preferably. 
Sufficient bridge formation does not progress in case of under the 0.001 weight section, but when 3 
weight sections are exceeded, it is in the inclination for hardening to advance locally and for an 
appearance to get worse. It can add as it is, or the addition approach of a silanol condensation catalyst 
can be diluted with a masterbatch with resin, and a solvent, or can also adopt the approach of supporting 
and adding to a filler. 

[0029] (e) can obtain the elastomer which has the rubber elasticity more than vulcanized-rubber 
equivalent under an elevated temperature by being added by the thermoplastic-elastomer constituent 
which (a) is made to construct a bridge alternatively and is obtained under existence of (b), performing a 
size enlargement process after that, and performing water bridge formation processing after that further. 
Moreover, the degree of hardness of the moldings obtained is adjusted, and in order to give flexibility, 
paraffin series oil can be added if needed. The softener for straight-mineral-oil system rubber generally 
called softening of rubber, bulking, the process oil used for the improvement in workability, or extender 
oil is the mixture which combined three persons of an aromatic series ring, a naphthene ring, and a 
paraffin chain, and the thing of the number of total carbon which the carbon number of a paraffin chain 
occupies 50% or more is called paraffin series, and let that to which a naphthene and a ring carbon 
number exceed [ a naphthene ring carbon number / 30 to 45% of thing ] 30% be an aromatic series 
system. The oil used by this invention has the desirable thing of paraffin series in the above-mentioned 
partition. Kinematic viscosity [ in / in the description of the softener for paraffin series rubber / 37.8 
degrees C ] shows [ -10-15 degree C and the flash point ] 20 - 500cst, and the pour point shows 170- 
300 degrees C. 

[0030] As desirable loadings of paraffin series oil, it is the 30 - 300 weight section to (a) 100 weight 
section, and is the 30 - 250 weight section still more preferably. The thing of the combination which 
surpassed the 300 weight sections has a possibility of being easy to produce the bleed out of a softener 
and producing adhesiveness in a final product, and has the inclination to reduce a mechanical property. 
Moreover, there is no semantics to add in case of under 30 weight sections. 

[003 1] It is also possible to blend an inorganic bulking agent if needed in the elastomer of this invention 
further. There are not only profits of aiming at the fall of product cost as an extending agent, but this 
inorganic **** agent has the advantage which gives positive effectiveness to quality improvement (a 
****** form, fire-resistant grant, etc.). As an inorganic **** agent, there are a calcium carbonate, 
carbon black, talc, a magnesium hydroxide, a mica, a barium sulfate, a natural silicic acid, a synthetic 
silicic acid (white carbon), titanium oxide, etc., for example, and channel black, furnace black, etc. can 
be used as a carbon plaque. Talc and a calcium carbonate are economically advantageous and desirable 
among these inorganic bulking agents. Furthermore, various additives can be added if needed. 
[0032] If the example of an additive is given, a nucleating agent, outside lubricant, inner lubricant, a 
hindered amine light stabiliser, a hindered phenolic antioxidant, a coloring agent, a flame retarder, and 
silicon system oil (the ORGANO siloxane, silane coupling agent, etc.) correspond. Moreover, other 
thermoplastics like polypropylene and thermoplastic urethane resin and various kinds of compatibilizers 
can also be blended. The compound of the ethylene-alpha olefin-disjugate diene interpolymer rubber (a) 
containing the hydrolysis nature silane of this invention, the styrene thermoplastic elastomer (b) 
containing a hydrolysis nature silane, and a rubber cross linking agent (c) and a rubber bridge formation 
catalyst (d) is kneaded, and all the general approaches used for manufacture of the usual resin 
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constituent and a rubber constituent can be adopted as an approach of making (a) constructing a bridge 
alternatively. 

[0033] It is the mechanical melting kneading approach fundamentally, and a single screw extruder, a 
twin screw extruder, a Banbury mixer, various kneaders, Brabender, a roll, etc. are used for these. Under 
the present circumstances, after there being no limit in the addition sequence of each component, for 
example, carrying out preliminary mixing of the above (a), (b), and the (c) with mixers, such as a 
Henschel mixer and a blender, beforehand, if required, the approach of adding (d) and carrying out 
dynamic bridge formation with the above-mentioned kneading machine is employable. Moreover, 160 
degrees C - 200 degrees C and a shear rate can choose suitably the temperature which carries out 
melting kneading in this case out of 1000 [ 100-]/sec. In order to make especially high distribution of 
rubber attain, it is desirable to have 1.0-5. 5mm path clearance, and to carry out melting kneading with 
the 2 shaft kneading machine which rotates in the different direction with a very high tip speed called a 
part for 150-500m/. After performing melting kneading, it is possible to fabricate in a desired 
configuration using a thermoplastics making machine. That is, various kinds of shaping approaches, 
such as injection molding, extrusion molding, calender shaping, and blow molding, are applicable. 
Hereafter, although an example explains this invention to a detail further, this invention is not limited to 
these examples. 
[0034] 

[Example] Each component blended in the example and the example of a comparison which are shown 
below is as follows. 

<component a(l):hydrolysis nature silane content EPDM (graft EPDM)> ethylene-propylene-ethylidene 
norbornene copolymer rubber Idemitsu DSM make Kel Tan K712[- propylene content: » 40 % of the 
weight and Mooney viscosity ML1 - to +4 (125 degrees C):63 and the iodine number:16]100 weight 
section, it mixed with the vinyltrimetoxysilane 0.2 weight section and the dicumyl peroxide 0.1 weight 
section well, and kneaded and used with the extrusion temperature of 1 80-220 degrees C using the 
extruder. 

<component a(2):EPDM> ethylene-propylene-ethylidene - Kel Tan K712made from norbornene 
copolymer Rubber Idemitsu DSM [-- propylene content: - 40 % of the weight, Mooney viscosity ML 
1+4 (125 degrees C):63, and iodine number: 16] 

[0035] a <component b(l):hydrolysis nature silane content styrene thermoplastic elastomer (silane graph 
TOMA)> styrene-butylene-ethylene-styrene block copolymer and Asahi Chemical Industry Co., Ltd. 
make H - 1041 - [-- styrene - a content - : - 40 - % of the weight - MFR (230 degrees C) - = - 5.0 

- g - /- one zero - a minute --] - 100 - weight - the section - receive the vinyltrimetoxysilane 2 

weight section and JIKUMIRU the peroxide 0.1 weight section - good - mixing - an extruder - using 

- extrusion temperature 1 80 - it kneaded at 220 degrees C, and the strand cut was performed and it used 
by making it a pellet type. 

< component b (2) :P P> polypropylene resin, Wby Sumitomo Chemical Co., Ltd. 501 <component 
^condensation catalyst> dibutyl tin JIRAURI rate [0036] <Component d(l):SiH> Nippon Unicar make 
[Formula 4] 

CHa CHn H CHa 

II It 

CnH 2 iO-SiO-(SiO>3 - ( S i O ) 7 - S i - OCjiHi. 

II I i 

CH 3 CH 3 CHs CHa 

[0037] < component d (2) :P N> thermal reaction nature alkylphenol resin and SPby Schenectady 
chemical company 1045< component d (3) :P OX> organic peroxide and Nippon Oil & Fats Park Mill 
D< component e(l):bridge formation catalyst the 3-% of the weight 2-propanol solution of > 
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chloroplatinic acid 6 hydrate (the Yasuda chemical company make) — preparing - lOg of this solution — 
colloidal silica ( Aerosil 200 made from Japanese Aerosil) lOOg - it was made to support to inside and 
prepared. 

< component e (2): Bridge formation catalyst 5g of zinc oxides was made to support > Kanto Chemistry 
salt manufacture-ized 2nd tin lg, and it was prepared. 

[0038] The «example 1 - 12» After carrying out the dryblend of all the components except c 
component, the said direction mold 2 shaft kneading machine (Japan Steel Works TEX44) was used, 
and it kneaded so that it might become the resin temperature of 160-180 degrees C by the shear rate of* 
800/sec, and the thermoplastic-elastomer constituent in which post-bridge formation is possible was 
obtained. Then, c component was added and the tube with the kneading temperature of 1 80 degrees C, 
bore phi4.0mm, a thickness [ of 2.5mm ], and a die length of 400mm was created using phi50 
mmL/D=20 extruder. This tube was made to dip into warm water, bridge formation promotion was 
carried out, and the final product was obtained. 

The example 1 of «comparison - 6» The examples 1-6 of a comparison indicated the example which 
used EPDM instead of the hydrolysis nature silane content EPDM, and performed kneading and shaping 
by the same approach. 

The example 7 of «comparison - 12» The examples 7-12 of a comparison indicated the example 
which used PP instead of the hydrolysis nature silane content styrene thermoplastic elastomer, and 
performed kneading and shaping by the same approach. About the obtained final product, the following 
evaluations were performed based on JASO specification M3 16-80, and it put on Tables 1 and 2 about 
the example, and put on Tables 3 and 4 about the example of a comparison. 
[0039] (1) When a front face was observed by appearance viewing, two or more BUTSU with a 
diameter of 100 microns or more was observed and only x and one BUTSU or less were observed, it 
considered as O. 

(2) When dimensional-stability tolerance was less than ** 0.3mm, it considered as O, and when it 
exceeded, it considered as x. 

(3) The bursting test was performed according to proof-pressure sex-test JASO specification M3 19-80, 
and in O and the following, it was made into x when it was 0.3 or more MPas. 

(4) The cylinder bending test was carried out according to heat-resistant aging test JASO specification 
M3 19-80. After 120 degrees C and 72-hour processing, when there was no crack initiation and O and a 
crack occurred, it considered as x. 

(5) When the rate of change to before immersion of the volume after 72-hour immersion was 100% or 
less at 100 degrees C, it considered as O oil resistance test lubricating oil NO.3, and when it exceeded, it 
considered as x. 

(6) -proof - the cylinder bending test was carried out according to low-temperature-test JASO 
specification M3 19-80. - After 45 degrees C and 70-hour processing, when there was no crack initiation 
and O and a crack occurred, it considered as x. 

(7) According to (6), the low temperature test-proof was performed over a long period of time after 
dependability [ of 100 degrees C ] x 1000-hour processing. After a trial When there was no crack 
initiation and O and a crack occurred, it considered as x. 

[0040] The elastomer obtained from this result by performing a joint use pons also between a sea 
component and an island component while constructing the bridge in the sea component after 
constructing a bridge dynamically in an island component, It became clear to excel in dependability a 
low temperature performance-proof and over a long period of time, and to give the constituent more 
than a vulcanized-rubber EQC rather than the dynamic bridge formation mold thermoplastic elastomer 
which constructed the bridge alternatively only in the island component, and the elastomer which 
constructed the bridge independently in both the components of a sea component and an island 
component further, respectively. 
[0041] 

[Effect of the Invention] The elastomer obtained by the manufacture approach of this invention can 
enforce the shaping approach of thermoplastics, before performing water bridge formation processing, 
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and it can obtain the elastomer constituent which has about the same rubber elasticity as vulcanized 
rubber also under an elevated temperature by performing water bridge formation processing, since 
[ namely, ] can carry out melting kneading, this elastomer constituent can be easily fabricated in a 
desired configuration, and it excels in flexibility, the heat-resistant creep engine performance, and a 
mechanical strength, and it is stabilized, the rubber elasticity more than vulcanized-rubber equivalent is 
discovered over a long period of time over the large temperature requirement from an elevated 
temperature to low temperature and it excels also in long term stability further It can fabricate suitable 
for autoparts, a structural ingredient and household-electric-appliances components, various wire 
coverings (an insulation, sheath), and various industrial components, and can use. It is applicable also to 
packing which was able to use only vulcanized rubber especially until now, a seal, a hose, and a tube. 
0042] 
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